After establishing that leadership is one of the critical success factors in IS projects with the support of literature, this study examines the most appropriate leadership style at the project management level for the successful execution of IS projects. The suitability of Transformational Leadership style in an IS project environment is tested in a survey of Australian IS projects. The leadership behaviour of more and less successful IS project managers as perceived by themselves and their subordinates is analysed in conjunction with other contingency factors influencing project implementation. The results support the proposition that there is a difference in the leadership styles of more and less successful project managers as perceived by their subordinates and that the successful managers exhibit significantly more of Transformational leadership characteristics.
INTRODUCTION
There is a widespread dissatisfaction about the performance of Information Systems (IS) projects. Inordinate delays, excessive budget over-runs, post-implementation testing, user dissatisfaction, late deliveries, poor reliability, maintenance problems... the list of woes continues (Kapur, 1989; AbdelHamid, 1990) . Considering the critical importance of IS, the failure rate is quite disturbing. Researchers have endeavoured to explain the causes of IS project failure. Significant efforts have been made to identify critical success factors so that IS developers can focus their attention on these factors to ensure success. Research has established that when it comes to project management, technology is more often a secondary issue behind management, particularly of human resources (Sauer, 1993) . Leadership is critical in any human endeavour. It is generally recognised that technical/scientific professionals lack managerial skills, including leadership skills. Many project managers are perceived as having average or less than average managerial skills (Anderson, 1992) . In a job satisfaction survey of IS professionals, poor management was the most commonly cited source of frustration for IS employees (Kapur, 1989) . Pulk (1990) opines that the most obvious cause of the increased cost (of software development) is the lack of effective leadership within software development projects. Therefore, it is important to look at the leadership behaviour of IS project managers as a critical success factor. This study aims at finding a suitable leadership style that would make a significant contribution to the success of IS projects. Transformational leadership is a new paradigm in leadership research. Bass & Avolio (1991) have made a seminal contribution to the research on transformational leadership and this study tests their model in an IS environment to examine whether it adequately differentiates between successful and unsuccessful projects and whether more successful project managers exhibit more of transformational leadership characteristics than their less successful counterparts.
CRITICAL SUCCESS FACTORS
There does not appear to be a consensus of opinion on the criteria for judging project success and the factors that influence that success (Wateridge, 1995) . Pinto & Slevin (1987: 3) presented a comparative analysis of various studies and identified the following nine critical success factors in these studies on project implementation: clearly defined goals; competent project manager; top management support; competent project team members; sufficient resource allocation; adequate communication channels; control mechanisms; feedback capabilities; and responsiveness to clients. They empirically developed a framework of the project implementation process and a diagnostic instrument called the Project Implementation Profile (PIP) which identifies ten critical factors: project mission; top management support; project schedule/plan; client consultation; personnel; technical tasks; client acceptance; monitoring & feedback; communication; and trouble shooting. However, Pinto & Prescott (1988) found out in another study that the relative importance of various critical success factors are subject to change at different phases of the project implementation process. According to Wateridge (1995) , within the IS domain there has been little research and testing of project-success criteria and his research pointed out that there is a vast difference between the perceptions of users and those of project managers on the factors that contribute to successful IS projects. Deutsch (1991) , through an exploratory analysis relating to the software project management, derived that the "residual management power factors", such as management of business risk, technical risk, external interface, multiple user needs, problem scope and planning & feedback correlate to successful project outcomes. Brown (1994) identified organisational commitment, complete functional design and competent project management as critical success factors for large IS projects. Cash & Fox (1992) opine that management's involvement, leadership, staffing and control & reporting are elements often found in successful implementation of computer systems.
LEADERSHIP IN IS PROJECTS
The literature on IS project management provides ample evidence on the importance of non-technical issues as critical success factors (Phan et al., 1988; Laudon & Laudon, 1990) . Although there is a paucity of empirical evidence on the causes for project failure, Sauer (1993) suggests that a consensus has been reached amongst researchers that failure is generally caused by the neglect of the behavioural and social factors. The role of the project manager in IS projects is therefore even more challenging and vital than in other types of projects where these issues arc less critical. Leadership taken in the context of projects presents special challenges (Cleland, 1995: 86) . In IS departments, project managers are faced with increasingly complex tasks which require more than a single set of management skills (Carter, 1988) . That is why, the concept of "Hybrid" managers, particularly in the context of IS environment is gaining prominence (Palmer & Ottley, 1990) . Successful projects almost always have a "champion" who either by past experience or by persistent determination provides needed leadership to members of the project team to see that results are achieved (Cash & Fox, 1992) . A project's success or failure is the result of the leadership of the project's stakeholders (Cleland, 1995: 85) . Bridging the gap between software and product development requires effective leadership and project management within the software design teams (Pulk, 1990) . The key ingredient to effective project management is good people management and leadership skills. The more complex the people situation, the more critical a project manager's leadership capabilities become (Bates, 1994) . In today's corporations, tremendous responsibility lies with the IS project manager, who must take the corporation's vision and translate that vision in to systems that support the company's strategic direction (Geaney, 1995) .
TECHNICAL LEADERSHIP SKILLS
Compared to other occupational groups, the management and leadership of technical employees pose unique challenges (Thite, 1997) . Leading achievement-oriented technical professionals in a turbulent business environment requires non-traditional leadership skills and styles. Weinberg (1986) , an acknowledged expert on technical leadership, opines that outstanding technical leaders exhibit the problem-solving leadership style by concentrating on three major areas: understanding the problem, managing the flow of ideas, and maintaining quality. A study by Rosenbaum (1991) found many common patterns related to effective technical leadership. Successful leaders coach for peak performance, remove organisational obstructions from the path to innovation, orchestrate the professional development of their subordinates, expand individual productivity through team work, and facilitate self management. The study concluded that technical leaders in a hightechnology world need to be "High-touch", that is, adept at communicating, influencing and motivating. Within the IS environment, several studies have highlighted the essential qualities and skills of IS project managers to ensure success. Table-1 gives a comparative picture of such studies. They highlight the importance of IS manager's ability to manage people, technology, stress, emotions, organisational politics and obstacles, communication etc. Rahn, 1987 Bander, 1986 Geaney, 1995 Bloom, 1996 Willingness to take risks, Willingness to commit time, Ability to handle stress well, Deposition to people management, Right emotional disposition 
TRANSFORMATIONAL LEADERSHIP
The concept of leadership can be traced back to antiquity and is, in a sense, terra incognita (unknown territory). Today's new ideas about leadership are testing and threatening many of our traditional notions of what leaders do (Cleland, 1995) . Transformational leadership, transactional leadership, and laissez-faire form a new paradigm for understanding both the lower-and higher-order effects of leadership (Bass and Avolio, 1989:1) . Earlier leadership theories confined themselves to transactions based on initiation (task orientation) and consideration (people orientation) which were not sufficient to explain the full range of leadership behaviours commonly associated with the best and also the worst leaders (Bass & Avolio, 1993) . Bass (1985) described transformational leaders as those who:
• Raise followers' level of awareness of the importance of achieving valued outcomes and the strategies for reaching them.
• Encourage followers to transcend their own self-interest for the sake of the team, organisation, or larger policy.
• Develop followers' needs to higher levels in such areas as achievement, autonomy, and affiliation, which can be both work-related and non work-related.
According to Bass & Avolio (1993) Transactional leaders motivate followers by appealing to their self-interest and exert influence based on bureaucratic authority, rather than influence based on exchange or inspiration (Burns, 1978) . According to Bass & Avolio (1993) , transactional leadership behaviour consists of: 1. Contingent reward: It involves a positively reinforcing interaction between leader & follower that emphasises an exchange. The emphasis is on facilitating the achievement of objectives agreed to by followers. Sample item: Makes clear what one can expect to receive when performance goals are achieved. 2. Management-by-exception (MBE): Only when things go wrong will the leader intervene to make some correction. Punishment and discipline are likely to be evidence of such behaviour. Many studies have found that MBE can be split into an active and a passive factor. The active manager arranges to monitor and correct deviations (sample item: focuses attention on irregularities, mistakes, exceptions, and deviations from standards); the passive manager waits for them to occur before taking corrective action (sample item: shows that he/she is a firm believer in 'if it ain't brake, don't fix it').
Finally, Laissez-faire is a non-leadership behaviour where leadership is absent and any intervention is avoided. Bass and Avolio (1993) view transformational and transactional leadership as distinct but not mutually exclusive processes and the former can "augment" the effectiveness of the latter as illustrated in Figure-1 . The relevance of transformational leadership model in the technical/scientific fields has been empirically tested by several studies (Keller, 1995 (Keller, & 1992 Howell & Higgins, 1990; Beatty & Lee, 1992) . It is also said to be effective in a team environment (Atwater and Bass, 1994) . The model has been empirically validated in an Australian setting in hospital & educational institutions (Parry & Saros, 1994) and in the banking industry (Carless, 1995) .
RESEARCH ON IS PROJECT LEADERSHIP
The authors tested the suitability of Transformational Leadership model in the Australian IS environment. The research examined whether the project managers of more successful IS projects exhibited more of Transformational leadership behaviour than Transactional leadership behaviour. The research was aimed at improving the quality of IS project management by focusing on project leadership in conjunction with other critical success factors.
Sample Design
The target population was IS companies and IS divisions of other companies in Australia which were engaged in software development activity in a project team environment. The list of organisations which were invited to participate in the survey was derived from a listing of top 50 software companies (Kennedy, 1996) , selected listing of top 100 IT/IS using organisations (Conners, 1995) , and selected member organisations of Australian Information Industry Association (AIIA). The survey was supported by the AIIA, the Australian Computer Society (ACS), the Australian Institute of Management (AIM). As per the research design, a senior manager of the respondent company, to whom the IT Project Managers reported, selected two recent IT projects in his/her company to participate in the survey: one which was more successful in his/her opinion (in terms of technical quality, cost performance, deadlines, customer satisfaction, and overall project performance) and another which was less successful. Both these projects were at least half way through their duration (life cycle). The sampling frame consisted of the IS project managers and their subordinates. The project manager indicated his/her leadership behaviour and its perceived effectiveness. The project team members also separately indicated the nature of the leadership behaviour of their Project Manager and their satisfaction with and the perceived effectiveness of the leadership style.
Research Instruments
The Multi-factor Leadership Questionnaire (MLQ) (Form 5X) (Bass and Avolio, 1991) was used to examine leadership in this research. The questionnaire comprised seventy eight items that identify and measure key leadership behaviours. It assessed four transformational leadership factors (attributed charisma, idealised influence, intellectual stimulation and individualised consideration), three transactional leadership factors (contingent reward, management-by-exception: active and passive), and three outcome factors (satisfaction with the leader, individual and group effectiveness, and extra effort by followers). Additional items (named as Technical factors) such as ability to fulfil subordinate's desire for autonomy, implement change, preventing organisational bureaucracy, encourage champions, facilitate career development etc. were added to the MLQ to specifically assess the leadership behaviours of IS managers and were derived from the meta analysis of the existing literature on technical leadership. Leadership effectiveness was measured in two ways: one, by subordinate satisfaction ratings and two, by the project performance data provided by the senior manager of the participating organisations. Apart from leadership, the study also examined other contingency factors which are critical to the success of IS projects. The Project Implementation Profile (PIP) (Slevin & Pinto, 1986 ) was used to examine the contingency factors. The PIP identifies ten factors which are critical to the successful project implementation out of which three factors have been further identified as more critical than others in the "Execution Phase" of project life cycle in R&D projects (including computer software and hardware development) (Pinto & Slevin, 1989) . These factors are: project mission, top management support and technical tasks. The survey respondents evaluated these factors with reference to their projects.
Sample
The research began in April, 1995. The survey questionnaires were posted between the period October 1995 to February 1996. In all, 158 organisations were invited to participate in the survey. However, 30 (19%) organisations informed that they were not suitable, leaving a net total of 128 out of which 20 (15.6%) refused to participate and 72 (56.2%) did not respond at all. Ultimately, 36 organisations participated in the survey yielding a net response rate of 28.1%. Considering that 19% of organisations indicated their unsuitability for the survey, it is quite likely that many organisations which did not respond at all might have been unsuitable too and consequently, the response rate would have been higher. A higher response rate would have been preferred, however a response rate of 28% is reasonable, especially in light of the nature of the content of the questionnaire (Steeh, 1981) which specifically asked the organisations to identify and involve unsuccessful projects, a politically difficult task.
Participant Profile
Out of 36 organisations which participated in the survey, the data from one was unusable leaving 35 organisations comprising of 70 IS projects (equally divided between more and less successful projects), 70 project managers and 228 project team members. In terms of performance as measured by the senior managers of the organisations on a scale of l(low) to 5 (high), more successful projects had an average score of 4 while the unsuccessful ones scored 2.
The participating organisations had a total of nearly 12,000 IS employees. On an average, each IS project covered comprised of seven members out of whom three participated in the survey. The average duration of these projects was 8 months. 74% of the participating project managers and 65% of project team members were male. 70% of project managers were at least graduates. There was not enough information available about the qualification of team members. Interestingly, both the managers and their subordinates had the same average IS experience (15 years) and had spent the same time, on an average, in their current projects (11 months). # Since the direction of research was specified, 1-Tail test of significance can be applied, the value of which is significant.
RESULTS
The scale for leadership, outcome and contingency factors was 1 = high & 5 = low which means lower the mean, higher the score. The mean scores for the transformational leadership scales, outcome scales, technical leadership scale and the contingency scales (PIP) for more successful projects are significantly lower than those of less successful projects. These results clearly indicate, as predicted, that in the opinion of the subordinates, the leadership behaviour of a more successful project manager is characterised more by transformational leadership qualities such as charisma, intellectual stimulation and individual consideration and such behaviour produces better outcomes in terms of extra effort, effectiveness and satisfaction. The success of such a leader is also attributable to other contingency factors covered by the study, viz., clear project mission, top management support and availability of required technology and expertise. As regards transactional leadership scales, more successful project managers show less of managementby-exception (passive) behaviour (with higher mean scores) indicating in line with the model that MBE (P) is the only negative leadership trait, whereas contingent reward and MBE (Active) are positive traits though not as effective as transformational leadership traits. The results reinforce the assertion made in the model that a leader who 'augments' his^e^ transactional behaviour with transformational behaviour tends to be more successful. contingent reward is significantly correlated. However, MBE Active scale shows a weak correlation whilst MBE Passive shows strong but negative correlation, as predicted. Based on the strength of correlation, the results indicate that in the opinion of the subordinates of more successful projects, the three most important leadership behaviours of their managers are: attributed charisma, individualised consideration and technical leadership. It is interesting to observe that for these subordinates, the contingent reward behaviour of their managers is more important than intellectual stimulation in terms of successful project outcome. The managers of more successful projects regard technical leadership as more important than transformational leadership in terms of the outcome of their leadership behaviour. The results of the maximum likelihood factor analysis with varimax rotation show that some of the transformational leadership scales (attributed charisma, idealised influence and intellectual stimulation) are not empirically distinguishable. However, the transactional leadership scales come out as distinct factors. These results are yet to be interpreted in conjunction with confirmatory factor analysis and the partial least squares analysis. To further understand the nature and importance of leadership in IS projects, 18 senior IS executives of the participating organisations were recently interviewed. These interviews are now being content analysed.
CONCLUSIONS
The results of the study indicate that:
• There is a significant difference in the leadership styles of more and less successful project managers as perceived by themselves, their subordinates and their senior managers. In other words, leadership and leadership style significantly influence the project outcome.
• More successful managers exhibit significantly more of transformational leadership characteristics, namely, attributed charisma, idealised influence, intellectual stimulation and individualised consideration. They also exhibit more of technical leadership characteristics, such as the ability to fulfil subordinates' desire for autonomy, implement change, preventing organisational bureaucracy, encourage champions, and facilitate career development.
• The Bass & Avolio's leadership model is significantly successful in differentiating between more and less successful IS managers based on their leadership behaviour and adequately capturing the key behaviours of successful IS project managers. The contingent reward behaviour seems to be more important in the context of an IS project environment than some of the transformational leadership behaviours. The results also suggest that there are some other important characteristics of a successful IS or technical managers which are not covered . by the model, such as the ones described in the study as technical leadership characteristics. The managers, their subordinates and their senior managers have rated technical leadership behaviours as important, if not more, than some or all of the transformational leadership behaviours.
• While the study recommends transformational leadership style to an IS manager to enhance leadership effectiveness, it has been rightly pointed out by the senior IS managers interviewed for this study that there is no one style which is effective in all projects and it should change depending on the specific situation. However, transformational leadership can be an underlying but flexible leadership style for enhanced effectiveness.
• The contingency factors considered in the study are well supported. A leader requires the back up of other critical success factors such as project mission, top management support and technical expertise to ensure success.
Thus, the study produces evidence that leadership is a critical success factor in an IS project environment and that the leadership skills and styles of the project manager significantly influence the outcome of IS projects. The research clearly indicates that those IS project managers who are charismatic, individually considerate, intellectually stimulating and inspiring are more likely to produce successful project outcomes.
